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musculoskeletal system specific to the aging population 
will become even more frequent [2, 3]. Particularly in 
elderly females, osteoporosis represents a very common 
medical condition and a significant health care problem [4] 
with a growing incidence of osteoporotic fractures most 
typically occurring in the hip and spine. Clinical pathways 
characterized by multidisciplinarity have been recently re-
worked to cope with problems specific to these patients 
and to secure their best possible outcome [5]. A constantly-
rising number of fragility pelvic fractures has also been 
reported [6]. Their clinical picture, radiological morphol-
ogy and intrinsic instability range widely from nearly stable 
to completely unstable conditions. Although the number of 
case studies and publications on this topic in the current lit-
erature is incremental, there is no consensus about the opti-
mal treatment strategy for these lesions. In this paper, we 
review literature data on the management of fragility pelvic 
fractures and compare them with our recommendations that 
are based on a previously published classification [7].
Materials and methods
We reviewed 245 patients with fragility fractures of 
the pelvic ring who received in-patient treatment in our 
department between 2007 and 2012 [7]. Included were 
only patients older than 65 years of age without any his-
tory of cancer. Patients with acetabular fractures were also 
excluded. The average age of the patients was 79.2 years. 
There were 198 females and 47 males, wherin the gen-
der distribution was 4.2:1. Medical history revealed a low 
energy trauma in all patients. Sometimes the trauma event 
wasn’t even remembered. Most patients had a fall on their 
side or backwards at home. In a few immobilized patients, 
even patient transfer from a bed to a chair was sufficient 
Abstract Fragility fractures of the pelvic ring (FFP) 
are increasing in frequency and require challenging treat-
ment. A new comprehensive classification considers both 
fracture morphology and degree of instability. The clas-
sification system also provides recommendations for type 
and invasiveness of treatment. In this article, a literature 
review of treatment alternatives is presented and com-
pared with our own experiences. Whereas FFP Type I 
lesions can be treated conservatively, FFP Types III and IV 
require surgical treatment. For FFP Type II lessions, per-
cutaneous fixation techniques should be considered after a 
trial of conservative treatment. FFP Type III lesions need 
open reduction and internal fixation, whereas FFP Type 
IV lesions require bilateral fixation. The respective advan-
tages and limitations of dorsal (sacroiliac screw fixation, 
sacroplasty, bridging plate fixation, transsacral positioning 
bar placement, angular stable plate) and anterior (external 
fixation, angular stable plate fixation, retrograde transpubic 
screw fixation) pelvic fixations are described.
Introduction
With rising life expectancy, the number of elderly per-
sons in developed communities increases. According to 
the World Factbook, life expectancy for those born in 
2013 is 84.19 years for the Japanese and 80.32 years for 
the German population [1]. Diseases and injuries of the 
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to cause a fragility fracture. At admission, the patients 
suffered from severe, immobilizing pain in the groin or 
at the pubic region. Some of these patients also suffered 
from deep pain in the lower back or in the sacral region. 
Other patients only suffered from isolated low dorsal pain 
and had no anterior complaints.
Diagnostic work-up
All patients received three conventional pelvic radiographs 
(Fig. 1a–c): an anteroposterior (ap); the pelvic inlet view; 
and the pelvic outlet view. On the ap view of the pelvis, 
fractures of the superior and inferior pubic rami or the 
pubic bone near the symphysis are often visible. In case 
of lateral impact, the fracture line at the superior pubic 
ramus runs horizontally and there is a slight overriding of 
the fracture fragments; the lateral fracture fragment is dis-
placed medially. In case of an ap or posteroanterior impact, 
the fracture lines run vertically through the pubic bone 
or through the obturator foramen. There is no overriding, 
sometimes even a slight diastasis. The pelvic inlet view 
gives a good impression of the amount and direction of the 
fracture fragment displacement in the anterior pelvic ring. 
In this projection, the inner curve of the innominate bone 
and the anterior cortex of the sacrum are also well visible. 
Fractures or changes in the morphology of these lines can 
easily be detected. The pelvic outlet view, especially, gives 
information about the dorsal pelvis, the shape and sym-
metry of the sacrum, the neuroforamina and the sacroiliac 
joints. Assessment of the dorsal pelvic ring on conventional 
pelvic overviews is difficult in these patients because of 
disturbing bowel and bladder content. Further, interrup-
tions within the bony structures of the dorsal pelvis are 
less clearly visible due to fragile bones with rarefaction of 
spongious and cortical structures. In case of an anterior pel-
vic fracture, we therefore recommend to always perform a 
computed tomography (CT)-scan of the whole pelvis. This 
precludes lesions of the dorsal pelvic ring being overlooked 
and the degree of instability consequently underestimated 
[8]. Multiplanar reconstructions of the CT data help us to 
fully appreciate the fracture configuration of the dorsal 
pelvis. In the coronal reconstructions, a complete fracture 
of the lateral mass of the sacrum is sometimes better vis-
ible than in transverse sections. A horizontal component of 
sacral fractures, if present, even with a slight angulation, 
can be recognized best in sagittal reconstructions.
Comprehensive FFP classification
When analyzing the conventional radiographs and the 
CT-data of 245 patients, we detected a spectrum of differ-
ent fracture morphologies. The fractures may involve the 
anterior pelvic ring only, the posterior pelvic ring only or 
a combination of both. Anteriorly, the fractures run through 
the superior and inferior pubic rami, the pubic bone in the 
proximity of the symphysis or more seldom there is a dis-
ruption of the symphysis itself. In the dorsal pelvis, the 
instability may run through the ilium, through the lateral 
mass of the sacrum or through the sacroiliac joint. A new, 
Fig. 1  a Pelvic ap overview of Type Ia FFP in an 82-year old 
woman. There is slight overriding of the fracture fragments at the 
right superior pubic ramus; b Pelvic inlet overview. A slight internal 
rotation of the right hemipelvis at the fracture of the right anterior 
pelvic ring is visible; c Pelvic outlet overview. The fracture of the 
right anterior pubic ramus is hardly visible. There is no lesion of the 
posterior pelvic ring
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comprehensive classification system was established, distin-
guishing the fracture morphology and degree of instability 
(Fig. 2a–k) [7]. The absolute number of these lesions in our 
series is presented in brackets (n =) after each fracture type.
FFP Type I lesions include anterior pelvic ring fractures 
only; FFP Type Ia is a unilateral anterior lesion and FFP 
Type Ib is a bilateral anterior lesion. Bilateral isolated ante-
rior lesions were very rare in our series (n = 1); unilateral 
lesions are much more common (n = 43), but they were far 
from comprising the majority of all FFP (43/245 = 17.5%). 
This data supports the need for CT-evaluation of all low-
energy pelvic ring lesions with pubic rami fractures; when-
ever an anterior pelvic ring lesion is present, there is a high 
risk of a concomitant posterior ring lesion often missed on 
conventional radiographs [8].
FFP Type II lesions are non-displaced posterior lesions; 
FFP Type IIa is a non-displaced posterior lesion only 
(n = 3); FFP Type IIb is a sacral crush with anterior disrup-
tion (n = 59); and FFP Type IIc is a non-displaced sacral, 
sacroiliac or iliac fracture with anterior disruption (n = 65). 
Together, FFP Type IIb and FFP Type IIc lesions formed 
half of all FFP lesions in our series (124/245 = 50.6%).
FFP Type III lesions are characterized by a displaced 
unilateral posterior injury combined with an anterior pelvic 
ring lesion. FFP Type IIIa involves a displaced unilateral 
ilium fracture (n = 20), FFP Type IIIb is a displaced uni-
lateral sacroiliac disruption (n = 4) and FFP Type IIIc is a 
displaced unilateral sacral fracture (n = 3). Non-displaced 
unilateral posterior lesions (all FFP Types II, n = 127) were 
much more common in our series than displaced unilateral 
ones (all FFP Types III, n = 27), the FFP Type II versus 
FFP Type III ratio being 4.7:1.
FFP Type IV lesions are characterized by displaced 
bilateral posterior injuries. FFP Type IVa have bilateral 
iliac fractures or bilateral sacroiliac disruptions (n = 2). 
FFP Type IVb is characterized by a spinopelvic dissocia-
tion containing a bilateral vertical fracture through the lat-
eral mass of the sacrum with a horizontal component con-
necting them (n = 37). FFP Type IVc is a combination 
of different posterior instabilities (n = 8). The frequency 
of spinopelvic dissociations in this series was striking, 
although not always visible on the conventional radio-
graphs (37/245 = 15.1 %). This underlines the importance 
of two-dimensional CT-reconstructions; only in the sagittal 
reconstruction of the sacrum can the horizontal component 
of an H-type sacrum fracture be identified. Linstrom et al. 
[9] described typical anatomical patterns in insufficiency 
sacrum fractures and empasised that the H-type fracture 
Fig. 2  Classification of fragility fractures of the pelvis. a FFP Type Ia: uni-
lateral anterior pelvic ring disruption. b FFP Type Ib: bilateral anterior pel-
vic ring disruption. c FFP Type IIa: dorsal non-displaced posterior injury 
only. d FFP Type IIb: sacral crush with anterior disruption. e FFP Type IIc: 
non-displaced sacral, sacroiliac or iliac fracture with anterior disruption. f 
FFP Type IIIa: displaced unilateral ilium fracture and anterior disruption. 
g FFP Type IIIb: displaced unilateral sacroiliac disruption and anterior dis-
ruption. h FFP Type IIIc: displaced unilateral sacral fracture together with 
anterior disruption. i FFP Type IVa: bilateral iliac fractures or bilateral sac-
roiliac disruptions together with anterior disruption. j FFP Type IVb: spin-
opelvic dissociation with anterior disruption. k FFP Type IVc: combination 
of different posterior instabilities together with anterior disruption
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pattern is not uncommon, with 61% of isolated sacral 
insufficiency fractures.
This comprehensive classification describes all differ-
ent fracture morphologies and also categorizes the lesions 
into different degrees of instability. Isolated anterior lesions 
(FFP Type I) are more stable than non-displaced poste-
rior lesions (FFP Type II). Displaced posterior lesions are 
less stable than non-displaced ones, and bilateral posterior 
lesions (FFP Type IV) are less stable than unilateral ones 
(FFP Type III).
Treatment options - clinical pathways
Depending on the clinical presentation of the patient at 
initial presentation and his or her fracture type, different 
treatment strategies will have to be chosen. All patients 
immediately require bed rest and painkillers. Depending on 
the healthcare system, diagnosis and treatment of anti-oste-
oporosis medication is started or continued. Studies have 
shown low rates of follow-up for osteoporosis diagnostics 
after fragility fractures [10]. The orthopedic trauma sur-
geon treating the pelvic fragility fracture plays an impor-
tant role in initiating anti-osteoporotic management [11]. 
Diagnostic work-up on the state of bone metabolism should 
follow after fracture treatment. Management consists of life 
style changes, fall prevention, Vitamin D, calcium supple-
mentation and antiresorptive drugs [12]. Biphosphonates 
are the drugs of choice. Promising results of enhanced frac-
ture healing in FFP via administering the anabolic agent 
parathyroid hormone were published recently [13, 14]. The 
latter will not contribute to fracture healing in the acute 
setting, but they may avoid recurrent fragility fractures in 
the same or other skeletal regions.
In FFP Type I lesions, initial treatment is conservative. 
After a few days or a week of bed rest and with significant 
pain relief, careful mobilization is started [15]. Full-weight 
bearing as tolerated by the patient is allowed. However, 
forced mobilization must be avoided until radiographic evi-
dence of fracture healing. We hypothesize that inadequate, 
premature and aggressive mobilization may lead to addi-
tional trauma of the weak bony structures with more com-
plex and more unstable fracture types as a consequence [7]. 
Mobilization is done in the presence of physiotherapists. In 
the meantime, a high index of suspicion for the appearance 
of additional, secondary lesions must be present. In case 
pain intensity and pain frequency do not decrease, or even 
increase, after days or weeks, we recommended repeating 
the CT-scan evaluation in order to rule out fracture types 
of higher instability, or performing magnetic resonance 
imaging (MRI) to rule out occult sacral fractures [16]. The 
patient should be seen regularly on an outpatient basis until 
(radiographic) evidence of fracture healing and relief from 
complaints.
FFP Type II lesions are non-displaced injuries of the 
dorsal pelvic ring. Distinct fracture patterns of the sacrum 
were identified [9]. Here, a vertical fracture line is consist-
ently a part of sacral insufficiency fractures. The fracture 
is situated in the lateral mass, lateral to the neuroforamina 
and medial to the sacroiliac joint. In an osteoporotic ana-
tomical specimen, an “alar void” was shown in the lateral 
mass of the sacrum [17] (Fig. 3). Patients with FFP Type II 
lesions present with pain in the dorsal pelvis and also expe-
rience pain in the groin in cases of pubic rami fractures. 
Due to acute and intense pain, the patients can hardly be 
mobilized within the first days after admission. If no pain 
relief is observed within days with adequate pain medica-
tion and mobilization remains impossible, surgical sta-
bilization of the dorsal fracture should be considered. In 
FFP Type II lesions, the bony structures are not displaced. 
Therefore, a percutaneous procedure for internal fixation is 
possible [18]. Alternatives for invasive treatment are sacro-
iliac screw osteosynthesis, sacroplasty, bridging plate oste-
osynthesis or insertion of a transsacral positioning bar.
Sacroiliac screw osteosynthesis is a well-known proce-
dure in dorsal sacral instabilities after high-velocity trauma. 
Two large fragment screws are inserted into the body of S1 
or one screw into the body of S1 and S2 each (Fig. 4a–f). 
This can be done with the patient either supine or in prone 
position. The elderly have a significantly lower bone mass 
density than adults. Consequently, there is a higher risk of 
screw loosening because of a lower pull-out force of these 
screws [19]. Cement augmentation of such screws may pro-
vide a higher pull-out force. However, there is little experi-
ence using these techniques and information regarding clin-
ical outcome is limited. Adequate instruments and implants 
are scarcely available [20].
Sacroplasty has been recommended as an alternative 
treatment option for sacral insufficiency fractures in osteo-
porotic bone [21–23]. Here, a small portion of bone cement 
is injected into the fracture area through a long needle. 
The cement is distributed in the sacral ala adjacent to the 
Fig. 3  Transverse CT cut through dorsal pelvis of 83-year old 
female. Zones of low bone density in both sacral alae and a fracture 
of the left sacral ala are visible
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fractured area. Similar to kyphoplasty, this technique pro-
vides quick pain relief and early mobilization is possible. 
Cement leakage is a described complication with possible 
neurological damage [24]. Biomechanically, there are impor-
tant differences between vertebral kyphoplasty and sacro-
plasty. In osteoporotic vertebral fractures, the plane of the 
fracture is horizontal, whereas in sacral fragility fractures, it 
is vertical. In standing position, axial loading is perpendicu-
lar to the fracture plane of a vertebral fracture, but parallel 
to the plane of the sacral fracture. After sacroplasty, shearing 
forces will load the cement-augmented area. Due to cement 
interposition, the sacral fracture will never heal. Thus, on the 
longer term, these patients will be prone to treatment failure 
due to the high likelihood of fracture displacement. In cases 
Fig. 4  a Pelvic ap overview of 72-year old female with anterior and 
posterior intervertebral fusion between L4 and S1. The patient had a 
history of more than three months of severe pain after a fall at home. 
A bilateral fracture of the pubic rami is visible with sclerotic margins, 
demonstrating a non-union. A fracture of the dorsal pelvic ring is 
not clear; b Axial CT reconstruction shows a bilateral fracture of the 
sacral ala at the S1 level; c Coronal reconstruction gives another view 
of the bilateral sacral ala lesions. This is an unstable lesion of the pel-
vic ring classified as FFP Type IVb; d Pelvic ap overview five months 
after operative reconstruction. Two sacroliliac screws have been 
inserted in the S1 body bilaterally. Insertion of a transsacral bar was 
not possible due to the pedicular screws in S1. The bilateral anterior 
instability was bridged with a long plate and screws construct; e Pel-
vic inlet overview; f Pelvic outlet overview. Note the long screws into 
the posterior column providing stability in this osteoporotic bone. 
The patient is free of complaints in the pelvic region and able to walk 
without crutches
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of recurrent fractures and consecutive revision surgery, inter-
nal fixation of the sacrum may become more demanding or 
even impossible. Therefore, the authors cannot recommend 
sacroplasty for the treatment of FFP.
For bridging plate osteosynthesis, the patient must be 
placed in the prone position. A pre-contoured long plate 
connects both dorsal iliac crests and is curved around the 
posterior inferior iliac spines. Several angular stable screws 
are inserted into the dorsal ilium through the plate holes on 
each side. The plate construct does not give absolute stabil-
ity; it only bridges the fracture area, but does not realize 
any compression in the fracture side. We consider this tech-
nique of osteosynthesis less suitable for the stabilization of 
insufficiency fractures of the sacrum.
In contrast, placement of a transsacral positioning 
bar combines several advantages. Here, a solid bar with 
a diameter of 6 mm is placed horizontally in a coronal 
plane through the body of S1, alternatively through S2, 
from one ilium to the opposite. Washers and nuts are 
placed over the ends of the bar on each side. The pro-
cedure can be performed percutaneously. Implants are 
the same as in sacral bar osteosynthesis dorsally to the 
sacrum. It is obvious that this procedure requires thor-
ough preoperative planning. The procedure bears the 
same risks as sacroiliac screw placement, such as per-
foration of the anterior cortex of the sacrum and damage 
to the cauda equine, nerve roots and vessels. The mor-
phology of the sacrum is highly variable and, in some 
patients, there is no safe transsacral corridor through S1. 
In contrast, although smaller, the transsacral corridor in 
S2 seems to be constantly available [25]. The correct 
entry portal for the insertion of the bar is determined in 
a perfect lateral view of the sacrum at the level of S1 and 
S2. By tightening the nuts, a compressive force, which 
is perpendicular to the plane of the sacral fracture, is 
created. The amount of compression is not dependent 
Fig. 5  Seventy-two-year old female with an FFP IIc lesion. a Pelvic 
ap overview. There are irregularities and a slight displacement at the 
symphysis pubis. A clear lesion of the dorsal pelvis is not visible; b 
Pelvic inlet view; c Pelvic outlet view. Instability of the symphysis 
pubis is visible as a step-off; d Coronal CT reconstruction of the dor-
sal pelvis. There is an undisplaced, yet complete, fracture of the left 
massa lateralis of the sacrum; e The fracture of the left lateral mass 
of the sacrum runs down through the neuroforamina S1 and S2; f 
Postoperative pelvic ap view. A sacral bar has been placed through 
the body of S1. On the left side, an additional sacroiliac screw has 
been placed. The instability of the symphysis pubis has been fixed 
with a double plate osteosynthesis and long screws into the posterior 
column, the anterior plate being angular stable; g Postoperative pel-
vic inlet view; h Postoperative pelvic outlet view. Three months after 
surgery, the patient was walking independently without complaints at 
the pelvis
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on the strength of the spongious bone in the body of 
S1, as is the case in sacroiliac screw osteosynthesis, but 
on the strength of the cortical bone at the dorsal ilium. 
The cortical bone at the dorsal ilium of osteoporotic pel-
vis is sometimes very fragile. When the nut and washer 
threatens to perforate through the very weak dorsal ilium 
cortex while tightening, we replace the usual washer 
by a larger one (e.g., a small conventional plate). By 
using a larger washer, we distribute the contact pressure 
between the washer and the cortex over a larger surface. 
An additional S1 screw can be inserted at the unsta-
ble side to minimize rotational instability in the dorsal 
pelvis (Fig. 5a–h). A small series of 11 patients treated 
with this technique has been published with excellent to 
good results by Mehling et al. [26]. There was one case 
of reversible S1 nerve palsy. Loosening, pull-out or cut-
out of the transsacral positioning bar was not observed 
in this case series.
Non-displaced superior pubic rami fractures are splinted 
in a retrograde manner with a large fragment screw inserted 
through a small skin incision from the pubic bone near to 
the symphysis (Fig. 6d–f). In case of a displaced superior 
pubic ramus fracture, reduction can be achieved through a 
small suprapubic midline incision prior to screw insertion. 
In case of symphysis pubis instability or a fracture very 
near to the joint, a bridging angular stable plate osteosyn-
thesis has to be considered (Fig. 4a–h). In most patients 
with long history of pain in the pubic region, a very unsta-
ble condition with osteoporotic bone was found intraop-
eratively in our case series [7]. Therefore, a long bridging 
plate with long screws placed through the infra-acetabu-
lar corridor using the modified Stoppa-approach on both 
sides is preferred to achieve high stability of the construct 
(Figs. 4d–f, 5f–h, 7b–d). 
In contrast to other authors, pelvic external fixation 
for anterior stabilization is not recommended in fragility 
Fig. 6  a Seventy-four-year old 
female with an FFP Type IIIa 
lesion. A complete right-sided 
crescent fracture of the ilium 
and superior and inferior pubic 
ramus fractures with vertical 
displacement are visible in the 
pelvic a.p. view; b Pelvic inlet 
view; c Pelvic outlet view; d 
Postoperative pelvic a.p. view. 
The ilium fracture has been 
fixed with a large fragment 
angular stable plate and two 
long lag screws. The pubic 
ramus fracture has been splinted 
with a minimally invasive 
retrograde transpubic screw; e 
Postoperative pelvic inlet view; 
f Postoperative pelvic outlet 
view
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fractures [27]. There is a high risk of loosening and pin 
track infection and, always critical, a lack of patient com-
fort. Internal fixators placed between both anterior superior 
or inferior iliac spines have been presented in recent litera-
ture. Although they can be inserted in a minimally invasive 
manner, there is a high risk of damage to the lateral cutane-
ous femoral nerve and occurrence of heterotopic ossifica-
tion [28]. The implantation is in the proximity of the femo-
ral vessels and nerve; furthermore, there is a little distance 
between the skin and screw head. Additionally, the implant 
must be removed in most cases, which involves a second 
operative procedure.
Displaced fragility fractures of the pelvic ring (FFP 
Types III and IV) necessitate a more aggressive surgical 
approach. As closed reduction is not possible, open reduc-
tion and internal fixation will be mandatory.
After open reduction of displaced sacral fractures or sac-
roiliac instabilities, similar techniques for stabilization can 
be used, as previously described, for the stabilization of 
non-displaced sacral fractures. In chronic cases, i.e., after 
failure of conservative treatment, gross instability is often 
combined with joint widening or bone loss. In those cases, 
we prefer performing a sacroiliac arthrodesis, as we esti-
mate excessive risk of non-union in simple osteosynthesis. 
An anterior approach to the sacroiliac joint through the first 
window of the ilioinguinal approach is chosen. The joint is 
debrided and filled with cortico-spongious bone grafts of 
the ipsilateral iliac crest. Two short plates are inserted over 
the sacroiliac joint at an angle of 60°–90° to each other. 
One large fragment cancellous bone screw is inserted in 
the sacrum parallel to the joint and one or two screws are 
placed in the ilium. Sacroiliac screws or a transsacral posi-
tioning bar can be placed additionally to enhance stability.
In case of transiliac instabilities, the fracture runs from 
the inner curve of the ilium proximally and laterally. For 
stabilization, we prefer insertion of an angular stable plate 
placed parallel to the sacroiliac joint and the pelvic brim, 
bridging the medial edge of the fracture. As in other skel-
etal regions, angular stable plates have higher pull-out 
forces; therefore, there is a lower risk of loosening. The 
angular stable plate has to be pre-shaped and twisted to fit 
on the innominate bone as best as possible. The proximal 
screws should be directed parallel to the sacroiliac joint, the 
distal screws in the sagittal plane or slightly towards lat-
eral (Fig. 6a–f). The ilium fracture running proximally and 
laterally ends at the iliac crest and is stabilized there with 
one long screw, which is inserted perpendicular to the frac-
ture plane and between the inner and outer cortex of the 
Fig. 7  a Surface rendering of the pelvic bone in an 87-year old 
female after a fall at home. An incomplete fracture of the dorsal 
ilium, a displaced fracture of the superior pubis ramus and an undis-
placed inferior pubic ramus fracture are visible. The very low bone 
density in both sacral ala and in the center of the iliac wing are 
clearly visible. The lesion is classified as an FFP Type IIc; b Post-
operative pelvic a.p. overview. The incomplete ilium fracture has 
been fixed with a single screw, the anterior instability with a bridging 
plate and screw osteosynthesis. To avoid loosening of the screws, an 
we chose the longest possible screw trajectory in the pubic bone and 
ischium; c Postoperative pelvic inlet overview; d Postoperative pelvic 
outlet overview. Six months after surgery, the patient walked indepen-
dently and without complaints
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crest (Fig. 7a–d). As an alternative, a small fragment plate 
is placed over the iliac crest.
In FFP Type IV fractures, there is bilateral dorsal insta-
bility with displacement. In bilateral fractures of the ilium, 
bilateral angular stable plate osteosynthesis is done in the 
same technique as in unilateral transiliac instabilities. In 
minimally-displaced bilateral fractures of the lateral mass 
of the sacrum, a transsacral positioning bar is inserted. The 
bilateral sacral fractures are compressed when the wash-
ers and nuts on both ends of the bar are pressed against the 
Fig. 8  a Pelvic a.p. overview of a 55-year old patient who became 
paraplegic at the age of 27. There is a rarefication of bone substance 
in the pelvic bone and lower extremities. The dorsal pelvis is difficult 
to appreciate; b Pelvic inlet overview. The sacrum seems intruded 
into the pelvic ring; c Pelvic outlet overview. The lumbosacral seg-
ment seems displaced distally when related to the pelvic ring; d Axial 
CT-reconstruction of the dorsal pelvis showing a severe rarefication 
of the bone substance and a complete bilateral fragility fracture of the 
lateral mass of the sacrum; e Coronal CT-reconstruction confirms the 
complete bilateral fragility fractures of the lateral mass of the sacrum; 
f Postoperative pelvic a.p. overview. An iliolumbar fusion between 
L4, L5 and the dorsal ilium was done. Additionally, a transsacral 
positioning bar was placed through the body of S1. Small plates were 
used as washers under the nuts of the sacral bar to hinder cut-through 
of the washers; g Postoperative pelvic inlet view; h Postoperative pel-
vic outlet view; i A representative axial CT-cut one year after surgery, 
showing complete healing of the sacral fragility fractures; j A repre-
sentative coronal CT-cut showing the position of the transpedicular 
screws and the transsacral positioning bar. The healing of the sacrum 
is visible. The patient is able to stand with auxiliary means
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lateral cortex of the dorsal ilium. For absolute rotational 
stability, we prefer placing an additional sacroiliac screw 
on both sides. This can only be done in cases where a trans-
sacral corridor large enough for additional screw placement 
is available (Fig. 5f–h). Bilateral sacroiliac screws as the 
only measure of stabilization are not reliable, as there is a 
high risk of loosening due to poor bone stock. Iliolumbar 
fixation, which involves a much more prolonged surgery 
with bridging of the lumbosacral junction, is preserved for 
cases with gross instability or for patients in which a safe 
transsacral corridor is not available. Transpedicular screws 
are placed bilaterally in the L4 and L5 pedicles and in the 
dorsal ilium. The screw in the ilium is inserted between the 
two cortices in the direction of the greater sciatic notch. It 
can measure up to 70 mm of length. The pedicle screws are 
connected with a bar on each side and the two bars are con-
nected with a transverse connector. Iliolumbar fixation pre-
vents further intrusion of the lumbosacral segment into the 
pelvic ring. In very unstable situations, a combination of 
iliolumbar fusion and transsacral positioning bar is inserted 
(Fig. 8a–j) [29–31].
Aftercare
Patients receiving conservative treatment should be mobi-
lized and bear weight, as tolerated. Physiotherapy should 
be adapted to the functional status of the patient before the 
fragility fracture occurred and certainly not enforced. Too 
aggressive mobilization may lead to additional fragility 
fractures in the pelvic ring with enhanced instability [10]. 
Patients undergoing operative treatment should have rela-
tive bed rest for six weeks. Short transfers and sitting in a 
wheelchair can be allowed, but long standing and walking 
with full weight bearing is not recommended. Due to low 
bone strength, there is a risk of loosening of the implants 
with delayed healing, non-union and revision surgery. Usu-
ally, after six weeks, conventional radiographs will confirm 
ongoing bone healing without implant migration. Then, 
weight bearing can be allowed as tolerated. A walking 
frame, a walker or crutches may be used temporarily. Full 
weight bearing without walking aids should be possible after 
three months. Further active physiotherapy will ameliorate 
the general condition and independency of the patient [32].
Conclusion
Fragility fractures of the pelvic ring have become a new 
entity within the spectrum of insufficiency fractures result-
ing from osteoporosis. We experience a rapidly growing 
ratio of these lesions in our total population of patients, 
with the need of in-patient treatment for pelvic injuries. 
There must be a high index of suspicion for dorsal lesions 
when patients present with a fracture of the anterior pelvic 
ring and further diagnostics with a CT scan should be car-
ried out to appreciate the full dimension of the instability. A 
literature review of management alternatives has been given 
and compared with our own experience at treating 245 
patients. The type of treatment is based on the localization 
and severity of instability, which is reflected in a new clas-
sification system. FFP Type I can be treated conservatively 
with painkillers and mobilization as tolerated. FFP Type II 
is often stabilized with a percutaneous procedure, whereas 
FFPs Types III and IV are usually stabilized with an open 
procedure. Sacroliliac screw osteosynthesis, bridging plate 
osteosynthesis, transsacral positioning bar and angle stable 
plating are valid alternatives. In FFP Type IV lesions, bilat-
eral stabilization or iliolumbar fixation are recommended. 
Further clinical and biomechanical work is needed to shed 
light on the optimal treatment of these pelvic lesions.
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